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METHOD AND APPARATUS FOR A WIRELESS TETHER SYSTEM 



BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] Embodiments of the present invention generally relate to wireless 
communication devices and more specifically to providing a wireless tether between two or 
more wireless communication devices. 



Description of the Related Art 

[0002] Generally, there is a need for improved personal security and safety. In 
situations where young children are lost or wander away, persons having a memory 
condition such as Alzheimer's disease wander away or forget where they are, groups 
traveling together get separated, etc., the consequences can be disastrous. 

[0003] Currently, people and animals may be located using technologies such as global 
positioning systems, wireless triangulation, wireless proximity sensors, and others. 
However, these systems are often complicated devices and have limitations with regard to 
where and how they may be used. For example, a global positioning system may be 
entirely too complicated for a three year old child to operate. Furthermore, if the child is 
lost in a subway tunnel for example, the transmission of the GPS signal may fade 
rendering the GPS system useless except to indicate the last general location of the GPS 
receiver. Further, once a limited intellect being such as a child move outside a given 
geographic location they may be unaware of their location or surroundings. Even if aware, 
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limited intellect patients may be unsure what to do. This may be especially the case for 
patients of Alzheimer's who may have a tendency to wander away and may not remember 
who they are, or where they are located. Therefore, if a tracking signal is lost the result 
could be serious if the systems monitoring the tracking signals cannot find the lost patient, 
child, animal, etc. 

[0004] Prior art tracking and alarm systems such as exemplified in U.S. Patent No. 
5,731,785 disclose alarms and tracking systems that for the most part suffer from several 
deficiencies with regard to system failures, loss of signal, and adaptability to changing 
communication circumstances. For example, if a signal is lost between a tracking and 
alarm system transmitter and receiver due to transmission perturbations while within the 
operating range of the system, false alarms may occur. In regards to animal tethering 
devices, for example, a wireless animal tether may work adequately to keep an animal 
within a particular radius about a transceiver, but if the wireless environment changes, the 
wireless tether may cause a false alarm condition unduly submitting the animal owner to 
undue stress. Further, prior art wireless tethers used for animals may be configured to 
simply inflict pain to an animal once such an animal has exceeded a wireless boundary or 
the wireless signal is compromised. Thus, if an animal moves into a bad reception area 
within a radius of a transceiver in communication with the transmitter on the animal, the 
communication link between the animal and transceiver may be lost thereby causing a 
false alarm even though the animal is within the radius causing pain and possibly injury to 
the animal. Still further, once an animal is outside a boundary, an animal may be 
confused and may do anything it can to avoid the pain. Therefore, such animal may 
continue to move away from the boundary looking for relief thereby becoming further lost 
and perhaps a danger to others. 

[0005J Therefore, what is needed is a method and apparatus to provide a wireless 
tether system that adapts to changing transmission environments and provides usable 
information to users of the wireless tether system to facilitate safety and security. 
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SUMMARY OF THE INVENTION 

[0006] An aspect of the present invention is a method of wirelessly tethering one or 
more devices to one another. The method includes providing wireless communication 
associated with at least one predefined distance between at least one device to at least 
one other device, and determining if the at least one device and the one other device have 
exceeded the at least one predefined distance. If the at least one predefined distance has 
been exceeded, then providing informational instructions on the at least one other device 
to a user thereof. 

[0007] An aspect of the present invention is a method of providing at least one wireless 
boundary about one or more locations using at least one wireless signal-receiving device. 
The method includes receiving at least one boundary signal at the at least one wireless 
signal-receiving device and determining if the at least one wireless signal-receiving device 
is within the at least one boundary about the one more locations. If the at least one 
wireless signal-receiving device is not within the boundary, then outputting instructions 
from the at least one wireless signal-receiving device indicative thereof to one or more 
users to facilitate movement of the at least one wireless signal-receiving device back 
within the at least one boundary. 

[0008] An aspect of the present invention is a wireless tethering system. The wireless 
tethering system includes at least one wireless tether device configured to receive and 
process wireless tether signals. The wireless tethering system also includes a data 
processor responsive to the wireless tether signals, wherein if the wireless tether device 
exceeds at least one predetermined distance threshold from at least one predetermined 
location, the data processor provides predefined information indicative thereof to one or 
more users of the at least one wireless tether device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] So that the manner in which the above recited features, advantages and objects 
of the present invention are attained and can be understood in detail, a more particular 
description of the invention, briefly summarized above, may be had by reference to the 
embodiments thereof which are illustrated in the appended drawings. 

[0010] It is to be noted, however, that the appended drawings illustrate only typical 
embodiments of this invention and are therefore not to be considered limiting of its scope, 
for the present invention may admit to other equally effective embodiments. 

[0011] Figure 1 is a top view illustrating one embodiment of an exemplar wireless tether 
apparatus in accordance with one or more aspects of the present invention. 

[0012] Figure 2 is a high-level schematic diagram of a wireless tether apparatus of 
Figure 1 in accordance with one or more aspects of the present invention. 

[0013] Figure 3 is a high-level operational illustration of one embodiment of a wireless 
tether system in a base mode in accordance with one or more aspects of the present 
invention. 

[0014] Figure 4 is a high-level operational illustration of one embodiment of a wireless 
tether system in a chain-link configuration in accordance with one or more aspects of the 
present invention. 

[0015] Figure 5 is a high-level operational illustration of one embodiment of a wireless 
tether system in a group-link configuration in accordance with one or more aspects of the 
present invention. 

[0016] Figure 6 is flow diagram of one embodiment of a method of wirelessly tethering 
devices together in accordance with one or more aspects of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0017] In the following description, numerous specific details are set forth to provide a 
more thorough understanding of the present invention. However, it will be apparent to one 
of skill in the art that the present invention may be practiced without one or more of these 
specific details. In other instances, well-known features have not been described in order 
to avoid obscuring the present invention. For purposes of clarity, the present invention is 
generally described in terms of use with intellectual beings such as humans. However, it 
is contemplated that aspects of the present invention may be used with limited intellectual 
beings such as animals or even machines such as robots. 

[0018] Aspects of the present invention are described in terms of communication 
system such as wireless telephonic communication systems, wireless communication 
systems such as defined in IEEE 802.11, and wireless networks such as Wireless Local 
Area Networks (WLAN). However, It is understood the present invention is not limited to 
any particular wireless communication system or network environment. 

[0019] As will be described below, aspects of one embodiment pertain to specific 
method steps implementable on computer systems. In one embodiment, the invention 
may be implemented as a computer program-product for use with a computer system. 
The programs defining the functions of at least one embodiment can be provided to a 
computer via a variety of computer-readable media (i.e., signal-bearing medium), which 
include but are not limited to, (i) information permanently stored on non-writable storage 
media (e.g. read-only memory devices within a computer such as read only CD-ROM 
disks readable by a CD-ROM or DVD drive; (ii) alterable information stored on a writable 
storage media (e.g. floppy disks within diskette drive or hard-disk drive); or (iii) information 
conveyed to a computer by communications medium, such as through a computer or 
telephone network, including wireless communication. The latter specifically includes 
information conveyed via the Internet. Such signal-bearing media, when carrying 
computer-readable instructions that direct the functions of the invention, represent 
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alternative embodiments of the invention. It may also be noted that portions of the product 
program may be developed and implemented independently, but when combined together 
are embodiments of the invention. 

[0020J Figure 1 is a top view illustrating one embodiment of an exemplar wireless tether 
apparatus 100 in accordance with one or more aspects of the present invention. Wireless 
tether apparatus 100 includes body 102. Body 102 is made of a plurality of materials such 
as plastic, metal, and the like. Body 102 includes direction displays 106. Direction 
displays 106 may be used to give direction to a user of wireless tether apparatus 100. 
Direction displays 106 may be of virtually any display type configured to indicate a 
direction. For example, such direction displays 106 may be a display monitor, a compass 
type display, and the like, configured to direct a user in a given direction. In one aspect, 
direction displays 106 may include lights such as LEDs, and the like, to illuminate a 
direction. In another aspect, direction displays 106 may output sound of vibration to direct 
a user such as a blind person. For example, a low pitch may emit that increases in pitch 
as a user moves wireless tether 100 in a predetermined direction. 

[0021] In another aspect of the present invention, wireless tether apparatus 100 
includes an input device 110 and output device 114. Input device 110 can be any device 
adapted to give input to wireless tether 100. For example, a keyboard, keypad, light-pen, 
touch-screen, track-ball, or speech recognition unit could be used. Output device 114 is 
preferably any conventional display screen or speaker configured to provide information 
such as text, graphical displays, and the like, and may be integral with direction display 
106. Output device 114 may also be a stereophonic device configured to provide 
stereophonic sound such as stereo, surround sound, and the like, to an animal or human 
user. This may be especially useful if sound is being used to direct a limited intellect being 
such as a very young child, animal, and the like, in a given direction. In a particular 
embodiment, the output device is a display screen of limited area, such as a display 
screen used on portable handheld devices. Although shown separately from the input 
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device 110, the output device 1 14 and input device 110 could be combined. For example, 
a display screen with an integrated touch-screen, and a display with an integrated 
keyboard, or a speech recognition unit combined with a text speech converter could be 
used. 

[0022] Figure 2 is a high-level schematic diagram of one embodiment of a wireless 
tether apparatus 100 (i.e., wireless tether) of Figure 1 in accordance with one or more 
aspects of the present invention. Illustratively, wireless tether 100 includes antenna 202 
coupled to a communication device 206. Communication device 206 may include a variety 
of various communication devices such as receivers, transmitters, transceivers, and the 
like, configured to receive and process communication signals. Communication device 
206 may be configured to process a plurality of wireless communication signals such as 
radio signals, light signals, infrared signals, and the like. Communication device 206 may 
be configured to process a plurality of other types of wireless communication signals such 
as audible signals, vibration signals, and the like. Communication device 206 is 
configured to output data in response to signals received thereto on data bus 210. Such 
data may be of a plurality of data types such as digital data, analog data, and the like. 

[0023] Wireless tether apparatus 100 includes data processing circuit 214. In one 
aspect of the present invention, data processing circuit 214 includes clock device 226, 
Central Processing Unit (CPU) 218, and Location device 222. Data processing circuit 214 
may be configured to receive and processes data from data bus 210. Data processing circuit 
214 provides an output signal 224 to output device 1 14. Data processing circuit 214 receives 
an input signal 228 from input device 110. 

[0024] Clock device 216 may be configured using virtually any timing circuitry. For 
example, clock device 216 may include digital counter circuits configured to sequentially 
count in response to an oscillator circuit (not shown) coupled thereto. 
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[0025] Location device 222 may include a plurality of location determining circuits, for 
example, Location device 222 may include a compass, a global positioning system (GPS), 
triangulation circuitry, and the like. In one aspect, location device 222 utilizes one or more 
location determining circuits to ascertain location. Location device 222 may be configured to 
determine one or more directions of motion of wireless tether 100 relative a fixed direction 
such as magnetic north. Location device 222 may be configured to work independently of 
communication device 206. For example, location device 222 may be a GPS receiver 
configured to receive and process GPS signals. 

[0026] In one aspect of the present invention, data processing circuit 214 is coupled to 
memory 240 via bus 238. Memory 240 is preferably random access memory sufficiently 
large to hold the necessary programming and data structures located on the wireless tether 
1 00. While memory 240 is shown as a single entity, it should be understood that memory 
240 may in fact comprise a plurality of modules, and that memory 240 may exist at multiple 
levels, from high speed registers and caches to lower speed but larger DRAM chips. 

[0027] Illustratively, memory 240 may include a tether program 254 that, when executed 
on CPU 218, may provide information to a user of wireless tether 100 as described below. 
Tether program 254 may be configured to provide a plurality of functions such as searching 
for tether communication signals, determining information to display, determining direction of 
travel, determining sound information, etc., described in more detail below. Tether program 
254 may use any one of a number of different programming languages. For example, the 
program code can be written in PLC code (e.g., ladder logic), a higher-level language such 
as C, C++, Java, or a number of other languages. While tether program 254 may be a 
standalone program, it is contemplated that tether program 254 may be combined with other 
programs. 

[0028] Memory 240 may include a plurality of instructional data 256. Instructional data 
256 may be used to provide meaningful instructions to a user of wireless tether 100 and 
someone in the proximity thereof. Instructions may be selected from a plurality of 
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instructions and instruction types pertaining to a user or location. For example, for a lost 
young child instructions may include audio or visual messages such as "tell someone you 
are lost", "ask for help", "go back", and the like. In another example, instructions may 
include advice to a medical patient who has had a memory lapse to return to a specific 
room number if they stray too far from the room. In one aspect, instructions may be 
designated messages for another party such as a bystander. For example, if a child was 
lost a wireless tether 100 used by the child may emit instructions such as "help, I am lost" 
from output device 1 14 so others in proximity may hear the message. Instructions may be 
used to also convey a health condition. For example, if a diabetes patient were lost and 
was in a diabetic coma, wireless tether 100 may be configured to emit instructions such as 
"I am lost and have diabetes, call 911". In one case, the instructions provided by wireless 
tether 100 may be in response to information from location device 222 to help the user 
return to within a predefined perimeter or location. For example, if a user was going north 
and need to return to the south, wireless tether 100 may provide information to a user 
such as "turn around" and then indicate "you are going in the right direction" when location 
device 222 determines the direction of the user's travel is in the correct direction. This 
may be especially important for people who may not be able to see the direction displays 
106. While instructions are described in terms of verbal or textual instructions, it is 
contemplated that instructions may be of virtually any form that conveys meaning to one or 
more users or systems responsive to such instructions. For example, instructions may be 
in the form of alarms, sounds, displays, vibration sequences, and the like. Instruction may 
also be in the form of graphical map displays and other types of map information that 
graphically conveys a location. In one aspect of the present invention, in addition to or in 
lieu of stored instructions, wireless tether 100 may obtain a plurality of instructional 
information such as maps from networks such as the Internet. 

[0029] In one aspect, for limited intellect beings such as animals, instructional data 256 
may include audible instructions they understand. If the animal is used to a certain sound 
that reminds them to go to a specific location, the wireless tether 100 may emit one or 
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more types of instructions to the animal to help direct such animal. For example, a 
wireless tether 100 may emit to a dog a prerecorded sound of the owner saying "Come 
home" recognized by such a dog as a command to come home. In one case, using output 
device 114, surround sound may be used to help direct an animal as well by either 
providing a sound they want to avoid or move toward. For example, consider the case 
where sheep are being directed to go in a southerly direction, wireless tether 100 may emit 
a sound seemingly coming from the north of barking dogs which then may cause the 
sheep to go in a southern direction to avoid the barking dogs. In one aspect, it is 
contemplated that the sound volume and configuration may be adjusted accordingly to 
how urgently the animals need to move in a desired direction. For example, a very loud 
barking dog sound may be used to initiate a movement of sheep in a desired direction, 
and then be lowered as such sheep move in such a desired direction and distance. 
Conversely, a desirable sound such as a dinner bell may be used as well to entice animals 
in a desired direction. For a machine, such as a robot designed to roam an area, wireless 
tether 100 may be used to help keep the machine within a predefined distance of the base 
station without the use of external sensors used by the robot to keep within the designated 
area by providing instructions indicative of the tether boundary to the robot. 

10030] Memory 240 may include a plurality of configuration data 258. Configuration 
data 258 may be used to configure wireless tether 1 00 for operational modes examples of 
which are described below. While, configuration data 258 is used generally to set a mode 
of operation input by a user of wireless tether 100, configuration data 258 may used to set 
other parameters not generally accessible to users. For example, configuration data may 
include GPS frequencies, radio station frequencies, communication scanning rates, and 
other types of communication information such data packet loss, bit error rate (BER), jitter, 
and the like. 
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[0031] Memory 240 may include a plurality of preset data 260. Preset data 260 may be 
used to configure wireless tether 100 for one or more operational modes examples of 
which are described below as default operational mode(s). This allows users to configure 
wireless tether 100 with one or more preferred default settings. 



Operational Examples 

[0032] Figure 3 is a high-level operational illustration of one embodiment of a wireless 
tether system 300 in a base configuration in accordance with one or more aspects of the 
present invention. For purposes of clarity, wireless tether system 300 illustrates only four 
wireless tethers 100, however a plurality of wireless tethers 100 may be used. 

Base Mode 

[0033] In one aspect, wireless tether 100 is configured to a wireless tether transmitter 
100AT. Wireless tether transmitter 100AT may be configured to transmit one or more 
signals to at least one wireless tether 100 configured as a wireless tether receiver 100RB- 
RD. In this configuration, wireless tether transmitter 100AT is used as a base transmitter, 
e.g., base station. Wireless tether system 300 may be configured to establish one or more 
wireless perimeters (three are shown) P1-P3 extending from wireless tether transmitter 
100AT. For example, perimeter P2 may be a boundary for wireless tether receivers 
100RB and 100RC, perimeter P3 may be a boundary for wireless tether receivers 100RD, 
and so forth. Wireless tether receivers 100RB-RD may be configured to receive and 
respond to predetermined signals transmitted thereto. In one aspect of the present 
invention, wireless tethers 100RB-RD provide one or more external responses such as 
vibration and sound to signal users thereof if communication exceeds distance thresholds 
from wireless tether receiver 1 00AT. 
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Tim Mode 

[0034J In one aspect of the present invention, clock device 226 may be used to 
establish time references for virtually any mode of operation some of which are described 
herein. For example, perimeter P1 may be adjusted to different perimeter values over 
time. Consider the case where wireless tether receiver 1 0ORB is being used to keep a 
group of children within a given distance, time mode may be used to shrink perimeter P1 
to a smaller value over time such that the children eventually arrive back at the base 
station unit 100AT at predetermined time. This may be especially useful where a group is 
given more freedom to roam farther apart at one time but needs to be closer together at a 
different time. 

[0035] It is contemplated that time may be used to change modes of operation as 
desired. For example, time mode may be set such that one-way communication is used 
for a predetermined time and then is set to two-way communication. For example, a hiker 
is using one-way mode to help them keep within a given area, after a predetermined time 
a wireless tether 100 may be set to two-way communication mode so that the base station 
can make sure that the hiker is still within a predetermined area. 

Time mode may be configured such that wireless tether 100 has different response rates 
as desired for one or more modes of operation. Time mode allows a user to set the 
sensitivity of operation to further avoid false alarms. For example, consider the case were 
a teenager has gone outside a given perimeter P1 . Time mode may be set to allow the 
teenager to travel back into perimeter P1 before activating other more severe alerts such 
as a distress alert or alert a base station such as wireless transmitter 100AT. 
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Warning Mod 

[0036] In one aspect, perimeters P1-P3 may be set such that when at least one 
wireless tether 100RB-RD passes at least one boundary P1-P3, a warning alert may be 
provided therefrom. For example, as illustrated in Figure 3, wireless tether receiver 
100RC may be set to stay within perimeter P2. As illustrated, wireless tether receiver 
100RC provides an alert when it is positioned beyond perimeter P2. Such an alert may 
instruct a user of wireless tether receiver 100RC that a perimeter P2 has been exceeded. 
In this case, such a user may not be lost but rather has gone beyond a predetermined 
distance from wireless tether transmitter 100AT, e.g., P2. For the case of a limited intellect 
being such as an animal, the warning may be a series of directional tones or sounds they 
understand. For example, consider the case where a herd of sheep are wandering 
together and go beyond a specific part of the grassland that the sheep owner wants them 
to stay within without using fences. A directional tone or sound could be used to direct 
sheep within a specified area and direction of travel. 

Transmit Alert Mode 

[0037] In one embodiment, one or more wireless tether receivers 100RB-RD may be 
set to transmit alert signals to wireless tether transmitter 100AT and other receivers in 
proximity thereto. For example, consider the case where radio receiver 322 is in reception 
range of wireless tether receiver 100RC. When wireless tether receiver 100RC exceeds a 
predetermined perimeter, e.g., P1-P3, wireless tether receiver 100RC may be configured 
to send an alert using a plurality of frequencies associated with radios such as AM radios, 
FM radios, and the like, to alert users of such radios that wireless receiver 100RC has 
exceeded a boundary threshold. This mode is especially useful where a limited intellect 
person such as a very young child or an animal, is lost in a remote area that may be 
inaccessible to other forms of communication such as cellular radio and satellite 
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transmission. Thus, for example, during a search and rescue operation, transmit alert 
mode may allow others to join in such a search and rescue operation that normally would 
not know or be part of such a search and rescue operation. 

Alternative Signal Receive Mode 

[0038J In another aspect of the present invention, one or more wireless tether receivers 
100RB-RD may be set to receive signals from other transmitters in addition to wireless 
tether transmitter 100AT. For example, as illustrated in Figure 3, wireless tether receivers 
100RB and 100RD may be configured to receive signals from transmitter 308 and satellite 
304 respectively. Transmitter 308 may be virtually any type of transmitter configured to 
communicate with wireless tether receivers 100RB-RD. For example, transmitter 308 may 
be a cellular transmitter, microwave transmitter, FM radio transmitter, AM radio transmitter, 
WAN wireless link, wireless transmitters configured to wireless standards such as IEEE 
802.1 1 , and the like. In one aspect, alternative transmitters may be used to expand one or 
more perimeters P1-P3 outside wireless tether transmitter 100AT range. For example, 
wireless tether transmitter 100AT may have a limited range due to local terrain, e.g. a 
mountainous region. Transmitter 308 may be configured to broadcast tether signals to 
one or more wireless receivers 100RB-RD. In one case, satellite 304 may be used to 
cover an even wider range due to its location in space. 

[0039] In one aspect, when wireless tether receivers 100RB-RD are outside their 
predetermined perimeters external communication systems such as transmitter 308 and 
satellite 304 may be used. In this aspect, wireless tether receivers 100RB-RD may be 
configured to send a different set of instructions to wireless tether users. For example, 
when a tether user leaves a predefined perimeter or travels beyond a range of wireless 
tether transmitter 100AT, wireless tether receivers 100RB-RD may receive other tether 
signals from transmitter 308 and satellite 304. Once outside such predefined perimeters, 
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one or more wireless tether receivers 100RB-RD are responsive to such transmitter 308 
and satellite 304 signals. 

[0040] Consider the case where before receiving such other tether signals a wireless 
tether 100RB-RD is providing instructions to a user to go back towards wireless tether 
transmitter 100AT, when such other wireless tether signals are received, new instructions 
may be provided to such a user instructing the user to go in the same direction, or in a new 
direction, etc. This is especially useful when a user for example wanders outside a range 
of wireless tether transmitter 100AT but is in range of another transmitter such as 
transmitter 308, Similarly, satellite 304 may be a GPS satellite and transmit GPS signals, 
wireless tether receivers 100RB-RD may use such GPS signals to instruct users to do 
different actions such as walk toward a landmark. For instance, consider the case where 
GPS signal data includes the location of a landmark such as a ranger station in proximity 
to a tether user, a wireless tether receivers 100RB-RD may provide such a tether user 
instructions to move in the direction of such a ranger station. Wireless tether receivers 
100RB-RD may also provide additional instructions to such a user thereof if a transmitter 
308 is in two-way communication. For example if wireless tether receiver 100RB-RD is in 
communication with a third party, such as a ranger, using transmitter 308, wireless tether 
receiver 100RB-RD may provide a tether user instructions such as "stay put", 'find 
shelter", and so forth, or even may allow such third party and tether user to communicate 
directly through input device 110 and output device 114. 

Wireless Tether Scan Mode 

[0041J In one aspect of the present invention, at least one wireless tether receivers 
100RB-RD may be configured to scan for different tether signal frequencies and types of 
tether signals. Tether signals may include a plurality of wireless communication signals 
such as radio signals, light signals, infrared signals, and the like. In such a scan mode, at 
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least one wireless tether receiver 100RB-RD may scan to find such other forms of wireless 
communication signals. Scan mode is especially useful to minimize false alarms. For 
example, if a first Radio Frequency (RF) is being attenuated due to environment, another 
frequency less affected by the environment may be used. Similarly, different types of 
tether signals may be scanned for and used. For example, if a plurality of RF signals are 
being used as a tether signal but are not working due to a highly interfering environment 
such as near other RF sources, other types of tether signals such as sound and light may 
be used to establish a wireless tether communication link. In one embodiment, wireless 
tether receivers 100RB-RD may scan for other tether signal transmissions transmitted 
from other transmitters such as transmitter 308 and satellite 304. 



Wireless Chain-Link Mode 

[0042] Figure 4 is a high-level operational illustration of one embodiment of a wireless 
tether system 400 in a chain-link configuration in accordance with one or more aspects of 
the present invention. In chain-link mode each wireless tether receivers 100RA-RD are 
configured as a transceiver in communication with at least one other wireless tether 
receivers 100RA-RD. Chain-link mode allows one or more wireless tether receivers 
100RA-RD to be coupled in a chain such that distances between communicating pairs of 
wireless tether receivers 100RA-RD is less than an overall distance allowable by a group 
of wireless tether receivers 100RA-RD. As illustrated in Figure 4, wireless tether receiver 
100RA is in communication to wireless tether receiver 100RB; wireless tether receiver 
100RB is in communication with wireless tether receiver 100RC; and wireless tether 
receiver 100RC is in communication with wireless tether receiver 100RD. Each 
communicating pair of wireless tether receivers 100RA-RD, have a perimeter PA-C 
defining a predefined distance apart. For example, a perimeter between wireless tether 
receiver 100RA and wireless tether receiver 100RB is PA. Similar to an ice skating people 
-chain, in chain-link mode if each wireless tether receiver 100RA-RD where aligned such 
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that communicating pairs were in a single line, e.g., wireless tether receiver 100RA then 
wireless tether receiver 100RB, then wireless tether receiver 100RC, then wireless tether 
receiver 100RD, the overall distance between wireless tether receiver 100RA and wireless 
tether receiver 100RD is greater than any one of perimeters PA-C. The following formula 
defines a maximum overall distance of a chain: 

Maximum Overall Distance = PA + PB + PC (1 ) 

[0043] While only three perimeters are shown, it is contemplated that virtually any 
number of communication pairs of wireless tether receivers 100RA-RD may be used to 
create a virtually unlimited overall distance. Such a chain-link mode is especially useful in 
rescue missions where rescuers must maintain a distance from one another in a chain. In 
the case where the distance between each communicating pair of wireless tether receivers 
100RA-RD is important, perimeters PA-C may be configured with different perimeters such 
as shown in Figure 3, to provide preset distance thresholds. For example, if each 
communicating pair had an inner perimeter and outer perimeter threshold, an alert may be 
provided by a wireless tether receiver 1 00RA-RD when a rescuer moves too close or too 
far from another rescuer and violates either perimeter threshold. 

[0044] Illustratively, if one or more communicating pair of wireless tether receivers 
100RA-RD move outside their associated perimeters PA-C instructions will be provided to 
a user. For example as illustrated in Figure 4, if wireless tether receiver 100RD moves 
beyond perimeter PC, an alert will be provided to user of wireless tether receiver 100RD. 

[0045] Figure 5 is a high-level operational illustration of one embodiment of a wireless 
tether system 500 in a group-link configuration in accordance with one or more aspects of 
the present invention. As illustrated in Figure 5, one or more wireless tether receivers 
100RB-RD are in communication with each other forming a wireless tether group 502. 
Wireless tether group 502 may communicate via one or more wireless tether receivers 
100RB-RD to wireless tether transmitter 100AT. Illustratively, wireless tether transmitter 
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100AT is in communication with wireless tether group 502 via tether signal 504. In one 
aspect, group-link configuration 500 may be configured such that wireless tether receivers 
100RB-RD are configured to only receive tether signals from wireless tether group 502 
and wireless tether transmitter 100AT, or may be configured for two-way communication to 
each other and wireless tether transmitter 100AT. 

[0046] In this operational illustration, wireless tether group 502 has at least one 
predetermined group perimeter P-G from wireless tether transmitter 100AT. In this mode, 
there are at least two constraints that are implemented to keep wireless tether group 502 
together and within such a group perimeter P-G; at least one wireless tether receiver 
100RB-RD must be within a group perimeter P-G, and each wireless tether receiver 
100RB-RD must be within a predetermined perimeter relative one another. In one aspect, 
each wireless tether 100 has their own perimeter associated with one or more other 
wireless tethers 100 defining such a wireless tether group 502. In one operational aspect, 
wireless tether receiver 100RB is in communication with wireless tether receiver 100RC 
via tether signal 506, and wireless tether receiver 100RC is in communication with wireless 
receiver 100RD via tether signal 508. Illustratively, the maximum distance apart between 
wireless tether receiver 100RB and wireless tether receiver 100RC is P-B. The maximum 
distance apart between wireless tether receiver 100RC and wireless tether receiver 
100RD is P-C. As long as at least one wireless tether receiver 100RB-RD remain within 
P-G wireless tether group 502 may move about freely within their respective perimeters P- 
B and P-D. The maximum distance apart that the group may stray is similar to chain-link 
mode when wireless tether receivers 100RB-RD are about in a straight-line relative 
wireless tether transmitter 100AT. 

[0047] For the case of a limited intellect being such as an animal, the wireless tether 
group 502 may be used to herd animals. For example, consider the case where sheep 
are wandering together in a herd. A directional tone or sound could be used to direct such 
herd of sheep within a predetermined group perimeter P-G. In addition, the group 
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perimeter P-G may be adjusted over time using time mode described herein to slowly 
corral sheep within a final group perimeter P-G. In one aspect, it is contemplated that 
animals such as sheep could be moved from place to place by assigning a different 
wireless tether transmitter 100AT-1 to wireless tether group 502. Thus, in this a group-link 
configuration 500 wireless tether receivers 100RB-RD may act as "wireless" sheep dogs 
helping to dynamically herd animals into a plurality of predetermined grazing locations 
while maintaining a predetermined herd formation size. 

[0048] In one aspect, in a group communication configuration, where at least one 
wireless tether receivers 100RB-RD is within a group perimeter P-G, group status may be 
shared by some or all members of the wireless tether group 502. In this case, if a member 
of wireless tether group 502 goes beyond its predetermined perimeter, e.g., P-B, members 
of wireless tether group 502 are alerted and the straying member of wireless tether group 
502 may be given instructions such as "return to the group". In base station 
communication configuration where at least one wireless tether receivers 100RB-RD is 
within group perimeter P-G, the status of each wireless tether receivers 100RB-RD of 
wireless tether group 502 is relayed from the wireless tether receivers 100RB-RD outside 
P-G though the at least one wireless tether receivers 100RB-RD within group perimeter P- 
G. In such a mode, base station, i.e., wireless tether transmitter 100AT, may be alerted 
that a member of wireless tether group 502 is outside its predefined perimeter. In this 
case, such a straying member may be giving similar instructions as above such as "return 
to the group". 

[0049] In summary, group-link configuration 500 is used to assign an overall group 
perimeter P-G to a group of wireless tether receivers 100RB-RD where each member of 
wireless tether group 502 is also required to maintain a preset distance from one or more 
members of wireless tether group 502, e.g., P-B. Such a mode of operation may be 
especially useful when a group such as travelers, for example, need to be kept together as 
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they travel from a base area such as a base camp. This mode may also be useful to keep 
a herd of animals together and moving a desired direction. 

[0050J Figure 6 is flow diagram of one embodiment of a method 600 of wirelessly 
tethering devices together in accordance with one or more aspects of the present 
invention. Method 600 is entered into when for example two or more wireless tether 
devices 100 are establishing a communication link. At 606, method 600 determines if a 
base mode has been set to establish one or more base stations as illustrated in Figure 3 
for example. If a base mode is not set, then at 614 link-mode is set to establish a link 
between tether devices such as shown in Figure 4 and method 600 proceeds to 610. If at 
606, a base mode is set then at 610 a check for one-way communication is made. If 
communication has been set to one way then method 600 proceeds to 622 described 
below. If, however, two-way communication is required, then at 610 method 600 moves to 
618 and sets two-way communication mode. 

[0051] At 622, communication thresholds are established. For example, for a wireless 
tether receiver configuration, communication detection would be the reception of one or 
more wireless tether signals. For two-way communication, communication detection may 
include detecting corresponding two-way communication using techniques such as 
handshake protocols, and the like. At 624, distance thresholds are checked, i.e. distance 
perimeters. If threshold is maintained, then method 600 returns to 622. If however, at 
least one distance threshold is not maintained, then at 626 method 600 attempts to 
determine if at least one perimeter threshold has been exceeded, or if communication has 
been compromised. Distance thresholds may be determined in a number of ways such as 
signal strength, Doppler, pulse modulation time differential, phase shifts, and other 
distance determining methods as are known in the art. Illustratively, as described above, 
communication may be tested and re-established in a plurality of ways. For example, if 
tether signals are lost, signal scanning as described above may be used to re-establish a 
signal connection. At 630, re-establishment of one or more distance thresholds is 
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checked. If one or more distance thresholds are re-established, method 600 proceeds to 
622. If one or more distance thresholds are not re-established then method 600 proceeds 
to 634. At 634, information is provided in response to the inability to reestablish distance 
threshold. For example, a user moves beyond a predefined perimeter from a base unit 
(e.g., see Figure 3, wireless tether receiver 100RD), a signal may be given to the user 
from the wireless tether receiver 100 indicative thereof As tether may be terminated 
between communicating devices, tether termination is checked for at 638. If tether 
termination has occurred, then method 600 moves to 642 and ends. If however, tether 
was not terminated then method 600 proceeds to 622. 

[0052] While the foregoing is directed to embodiments of the present invention, other 
and further embodiments of the invention may be devised without departing from the basic 
scope thereof, and the scope thereof is determined by the claims that follow. 
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